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Inductive wireless power transfer was demonstrated in the 19th century. Yet, contributions to the field are still appearing in the literature, which show potential for room size range wireless powering, 1 or sheet-type powering systems fabricated with low cost printing technologies. 2 The efficiency of inductive power transfer is not very high when the distance is larger than the size of the transmitting coil. However, since it provides a means for power supply without need of power cords or batteries, this technique is finding widespread application in small low power electronic devices such us access cards, radiofrequency identification tags, and wireless sensors. The general trend is to integrate as many possible components of the systems into a single chip.
Typically for this integrated solutions, the chip is connected to an external coil through which the power is received. There are a number of reasons for trying to integrate also the coil and produce monolithically integrated systems. Low cost applications could benefit from this integration since most of the cost of current devices is associated with the process of connecting the chip to the external coil. 3 Reliability could also be improved, especially for systems working in a wet environment. 4 However, integration of the receiving coil implies a decrease of coil area and quality factor that severely limits the maximum working distance of the wireless systems. Fully integrated systems proposed so far are designed for distances ranging from 1 to 3 mm. 5, 6 In this letter we propose a procedure for wireless powering of single-chip systems that combine the cost and reliability advantages of fully integrated systems with the longer working range of external coil systems. Calculations of the voltage amplitude measured at the load resistor were carried out using the
derived from the equivalent circuit in Fig. 1 .b, where ω 0 is the radian resonant frequency, l is the side length of the square shaped resonator, B is the magnetic field amplitude, M RC is the mutual inductance between resonator and integrated coil, R R is the series resistance of the resonator, R C is 5 the series resistance of the on-chip coil, and R L is the resistance of the load. Here we assume that a capacitance C C is placed in series with the on-chip coil to cancel out its reactive part and maximize the received power. The analytical solution for the magnetic field, B, along the axis of a circular current loop is well known 7 . We have not tried to obtain an analytical expression for R R because the contribution to the resonator losses come not only from the copper wire, but from the chip capacitors and the solder paste. Instead, the values used in the calculations were obtained from the resonators quality factor with the formula show a good match with the experimental results.
The geometry of the elements used in this work was kept simple to allow an easy proof of concept and analytical description. The received power can be further increased by, for example, increasing the mutual inductance between the chip and the resonator loop, or by increasing the quality factor of the LC resonator. It is important to note also that the electromagnetic fields generated by the transmitting loop are below the limits fixed by the Institute of Electrical and Electronics Engineers (IEEE) regarding safety levels, 9 or the Federal Communications Commission (FCC) regarding electromagnetic compatibility. 
